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I. INTRODUCTION

This document is intended to provide information for the Lighter-Than-
Air (LTA) technical community. This bibliography is the result of numerous
searches of both old and new literature on this topic since the fall of 1975.
These searches have been conducted in support of investigations by the LTA
Project Office (605B) at the Naval Air D)evelopment Center, Warminster, PA
18974. Hopefully, it will serve to assist the studies of others in this field
by presenting in one volume a fairly complete listing of technical reports,
papers, memoranda and articles.

The report format is organized to present an alphabetical authors index
plus a cross-reference by subject,

Vi

Sources for the listings are suggested below. Note that any one or even
two of the sources may not possess the entire collection. Sources are as
follows:

a) Naval Air Systems Command
Tcchnical Library (AIR-0004)
Washington, DC 20361

b) History of Aviation Collection
The University of Texas at Dallas I
P.O. Box 643
Richardson, TX 75080 1

c) Naval Aviation History Office
Washington Navy Yard, Bldg 146
Washington, DC 20374

d) Naval Operational Archives
Washington Navy Yard, Bldg 210 I
Washington, DC 20374

e) The University of Akron
Bierce Library - Archival Services
Akron, O11 44325

f) Naval Air Development Center I
UTA Project (Code 605B)

Warminster, PA 1.8974

g) Defense Technical Information C-.nter (ITIC)
Cameron Station, Alexandria, VA 22314

h) National Technical Information Serivces (NTIS)
U.S. Department of Commerce
Springfield, VA 22161

iii
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II. AUTHOR INDEX

1. ABELL, C. F. Airship Machinery, Past Experience and Future Require-
ments, Aero. Journal Vol. 24, p. 250, 1920.

2. ABBOTT, I. H1. Airship Model Tests in the Variable Density Wind
'Tunnel, NACA TR 394, ," 1.

3. ADKINS, [1. R. ZP2N.-l Ground and Flight Test Program, Goodyear Aircraft
Corporation Report No. G13R-5013, January 9, 1953.

4. Summary of Design Data - Model ZS2G-1 Airship, Goodyear
Aircraft Corporation Report GIER-8859, *June 2, 1958.

5. AIR COORDINATING Report to the Air Coordinating Committee Relative to
COMMITTEE REPORT the Commercial Possibilities of Lighter-Than-Air

Aircraft, May 22, 1947.

6. AIRCRAFT DEVELOPMENT MILITARY-MC-38, Estimated Performance Data, (Aircraft
CORPORATION Development Corporation, Detroit, MI) January 1930.

7. AIRFLOAT The Alrfloat Project: Proceedings of a One-Day Sym-
posium (Multi-Science Publishing Co. Ltd), Sept 1971.

8. AKER, J. R. XZS2G-1 Ground and Flight Test Program Structural
FRYE, D. J. Demonstration, Goodyear Aircraft Corporation, Report

No. GER-5948, April 13, 1954.

9. AKIER, .1. R. XZS2G-1 Ground and Flight Test Program Power Plant
Demonstration, Goodyear Aircraft Corporation, Report
No. GER-5950, April 9, 1954.

10, XZS2G-1 Ground and Flight Test Program Aerodynamic
Demonstration, Goodyear Aircraft Corporation, Report
No. GER-5949, April 12, 1954.

11. ALLEN, Ii. The Story of the Airship, Chicago Lakeside Press,
1934.

12. ALLEY, V. L., JR. Structural Materials Research for Lighter Than Air
Systems, (NASA-LANGLEY, AIAA LTA Tech. Conf.) Paper
No. 75-935, July 1975.

13. ANDERSON, A. A. Lighter-Than-Air Concepts Study, (General Mills-
Mechanical Division), AD236988, Sept. 1957.

14. ANTONUCCI, A. Preliminary Evaluation of Airship Dynamics in a Gust
Environment, (Grumman Aerospace Corporation, CGR-74-04),
Dec. 1974.

15. ARDEMA, M. Economics of Modern Long Htaul Cargo Airships, NASA Ames
Research Center, AIAA Technical Paper No. 77-1192,
August 12, 1977.

1v
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16. ARDEMA, M. D. Feasibility of Modern Airships: Design Definition
IIUSTON, R. R. and Performance of Selected Concepts, AIAA Paper No.

77-331, 13th Annual Meeting of the American Institute
of Aeronautics and Astronautics, Washington, DC
January 1977.

17. ARDEMA, M. D. The Feasibility of Modern Airships - Preliminary Assess-
ment, Technical Paper Presented at the 9th AFGI, Scien-
tific Balloon Symposium Portsmouth, Nil (October 1976),
NASA Ames Research Center, Moffett Field, CA.

18. In-l)epth Review of the 1979 AIAA lighter-Than-Air
Systems Technology Conference, NASA Ames Research Center
NASA TM-81158, November 1979.

19. ARNST'IN, K. D)esign Aspects of the Goodyear MODEL M ATRSIIIP, (Indus-
trial Aviation) p. 7, January 1946.

2o, Design of Rigid Airships, Trans, A.S.M.E., p. 385,
June 1934.

21. The Development of Large Commercial Rigid Airships,
Trans, A.S.M.U., Jan/Apr 1928.

22. Development in Lighter-Than-Air Craft, S.A.l". Journal,
1). 465, May 1929.

23. The Field of the Large Commercial Airship, .h.Aero.Sc.,
Vol. 3, Aug 1936.

24. The Logical Development of Airships of flast Ocean Trans-
portation, Metal Progress, p. 38, Dec 1932.

25. ARNSTHIN, K. On Methods of Calculating Stresses in the Hulls of
SIIAW, F. L. Rigid Airships, Fifth Int. Congress of Applied Mech.,

p. 171, 1938.

26. Research and Development Problems Arising in Airship
Design, Guggenheim Airship Inst. Akron, Ohio, p. 23,
1933.

27. Some Design Aspects of the Rigid Airships, Trans, A.S.M.U.,

p. 385, 1934.

28. A11UILAID, A. Ilydrodynamic Tail-To-Wind Mooring Investigation of a
75th Scale Airship Model with Inverted "Y" Empennage,
General Development Corporation, Report No, R1133B1-1,
June, 1956.

29. ASIIHORD, R. L. Flight Testing of Sonar Sets AN/AQS-2(XN-3) and (XN-4),
NAS, Lakehurst, AEC Report Serial No. 06-53, Dec. 1953.

i
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30. Association d'Etude Proceedings of the International Symposium on the
et do Recherche Economics aid Technology of Modern Airships
sur les Aeronefs 55 Technical Papers, Paris, France, March 1979,
a116g6s (AERALL)

31. AUSIOTAS, R. A. Basic Relati onships for LTA Economic Analysis-, (Inter-
agency Workshop on ITA Vehicles), Sept 1974.

32. BAIIJLY, 1. B, Maritime Patrol Airship Study (MPAS), Naval Air Deve 1-
RAIPPOP1OI T, i . K. opment Center and Summit Resoeaich Corplrat ion, NAIDC

Report No. 80149-60, March 19, 1980.

33. BAIIIYGUI!lIlH , M. A. A Practical Concept fcr Powered or 'ct hered Weipgh t-
Lifting ITA Vehicles, (Interagency Workshop on ITA
Vehicles), Sept 1974.

34. BAIRKiR, 3. F. Secondary Stresses in Airship Ilull Structures, ,J.I.
Av.S., Vol. 31, p. 1073, 1927.

35. BARTON, J, A. Stress Analysis of GKS27CN Envelope: Model ZP2K,'
ZP3K, ZP4K, Goodyear Aircraft Corporation Report
No. GER-4670, February 11, 1952.

36. Stress Analysis of SN975C2N Envelope (Model ZP2N-'),
Goodyear Aircraft Corporation Report (1G1R-5323, Novemher
23, 1953,

37, Stress Analysis of: Suspension System Model ZP2N-1I
Airship , Coodyear Aircraft Corporation Report GIR-5(002,

October 1, 1952.
38. BASSF, T, 1P. 11. The "Ili ndenburg" - Some Measurements - UI.S. Air Services I

Magazine, Ilecember 1936.

39. BEAUBOIS, Ht. Airships: An Illustrated History, The Two Continents
Publishing Group, NYC, 1976.

lo. E I IER, C. ,1. Boles for Airships in Economic Development (Interagency
III DAIGO, C. Ci. Workshop on LTA Vehicles), Sept 1974.

11 Bl, , 'J. C. Parametric Design Definition Study of the Unhb'lal isted
MARKETOS, J . P. Ileavy-Li ft Airship, Bell Aerospace Textron, NASA-CR-
TOPPING, A. 1). 152314, July, 1979.

42, IWITANCOlIRT, G. The Status of Airships In America, Trans, A.S.M. F.
Sept/Dec 1928.

43, BIGGIRS, J. V. Performance Estimates for the ZPN-I Airship, Goodyear
DAVIS, It. J. Aircraft Corporation Report No, (iIiR-4537A, December 1,

1952.

44. BINHIIAM, 0. K. K-Airship-Analysis of Navy Type Rigid Bow Mooring,
IIANN, I. II. Goodyear Aircraft Corporation, Report Sq-191 , August S, 1963.

45. BIRD, W. G. The Influence of Atmospheric Hlumidity and Other Fiactors
Upon Static lift of Airships, 1J.1.Ae.S., Vol.35, p. 973,
1 931.
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4o, BI.ACKMAN, M. S. Design Study Airchip Inflight Remanning System, All
American Engr. Co. Report No. N-278, Dec 10, 1956.

47. BLAKFIMORE, T. L. Artificial Payloads for Commercial Airships, Trans
A.S.M.E., p. 61, Apr/June 1933.

48. BLAKI3MORE, T. _. Design Construction and Handling of Non-Rigids, T'rans.
BOYLE, J. F. A.S.M.E., Apr/June 1929.

19. BIAKIHMORIF, 'r. I,. Pressure Airships, (Ronald Press Co., N.Y.) , 1927.
PAGON, W. I.

50. BIIASEI1, J. N. The Airship's Side of the Story, A!i, Transportation,
Vol. 7, No. 6, p. 44, Dec 1945.

511, BLOCK, 11. S. ed W:ingfoot lilghter-'rhan-ALr Society Bulletin, Akron,
Ohio, published monthly.

52r J.P Feas:ib lity Study of Modern Airships, PhasT I oume
Summary and Mission Analysis, NASA CR-137692;
Goodyear Aerospace; Aug 1975.

53. 11,0IM, W. J. IBvaluatioon of Type V-S Airshilp Sttickmast, Naval Air
LANGF,, IF B. .3.tation, Lakehurst, Report Serial No, 5-01, May 25, 1962

54,. IOATWR IGI IT, D1. W. An Investigation of the E'ffects of Induced Nnnsynmmctric
Pressure Distribution on the Aerodynanic Stability
of an Ai rship Form (Armed Services 'l'echnical hi formna-
tion Agency, AD 262 552) August 1901.

55. 1101,1)I, '1', r. Airship Stern Propulsion, (General Development Corpor-
ation), Jul 1953.

56. Towed Model Tests of 1/75th Scale ZPN Airship, General
Development Corporation, Report No. R50-8-2, March 22,
1954.

57. Towed Model Tests of 1/75th Scale ZPN Airship During
ilndocking, General Developnent Corporation, Ruport No.
R50-8-1, Decomber 31, 1953.

58. BOLSTER, C . M. Mechanical Eqquipment for Hlandling large Rigid Airships,
Trans. A.S.M. B., 1933.

5.. 1100111, R. S. Airshlp D)eveloplment Abroad, J.R.Ae.S ., Vol. 37, p. Soo,
1933.

60. 1OI"TTOMS, RI. R. The Production and Uses of Helium, Trans. A.S.M.F. , 1929.

61I. BOYD), II. Defensive lilectronics and Armament for AIFW AirshiP
Model GZ-13, Goodyear A/C Corp. Report CT11-5102,
Dec 5, 1952.

62. BOYI,F,, ,J. F. Non-Rigid Airships: Ihetr Development, Av'i tion lingineering,
April 1931.
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63. 111WIiWPR, W. N. Lighter Thain Air Structural Design Techniques for
Near Term Application, (Goodyear Aerospace, AIAA 1ITA
'loch. Conf.'j, Paper No. 75-934, Jul 197S.

o~4. The Productivity of Airships in Long Range Transport,
Goodyear Aerospace Corporat Ion, Al AA lech i cail Paper
No. 79-1596, .July 13, 1979.

o5St ructural IRe spon se of the H eavy 1,11't Al rýh p (111,A)
to Dynamic Application of Co~llectivye I1tltc, Coodyear
Aerospace Corporation , Al AA 'lechia Il' I Paper No,. 77-
1188, August 12, 1977.

00. l RITIS C IVI L Cilvil Alir Worthins ll3vRqt cilremontt S - SOct i oi Q: Non
AVNIA~ON Rigild Airships, C lvi I Av iat iot Author jtN- 1,olodon,
AUTHORITY (CAA) 17 December 1979.

o 7 BROOKS , It. 1). 1.1ghter-Than-A ir Veh icleI Mi ~ssions , Requl remlelit~s s , Scona Ios,
and Aircraft Suite (U) , (Naval Air Deve lopment Con ter'
SAPII)-'M-33-75) , Sept 1975.

nS . CROOKS , R. Ilig tori c Al rshlps , (Deve 1opmenit '11( Demlis 5of tilh,
Rkigid Airship), Now York, 1973.

69.CROOKS , 1' . 11. Study of Wei ght 1)istribhution to Improve TFri m of Z1I' 2M- 3
Alirshi Ip, NAN , L~akelhurst , AEC Report SerialI No. 05-52,
Sepllte0mbe) r 15, 1952,

70, B ROOKS, I'. W . Why the Al rsh Ip Vailied (Aeronaut ic en 1 1 aln 1) . 439,
October 1975,

*71 . I.OUIVURS , A. P1. Li ghtwei glit Die sel Ai rcraft linlgi no' (150 Mid 300 kW)
DeigO~n Study', Tele dyne Coninit etal Motors, NASA Coait ~ict
NAS 3-20830, October 1979.

72,. BROWN, .1. S. "9LOTS" of LTA Applications, (inter~agvncy Workshop oil
LTA Vehicles), Sept 1974.

73A Strzategy for- (Getting IXA Systems Al rbox'no, (MilIi tary
Sea lift Command, Al AA LTA Tech , Con f .), Papor No. 75-949,
July 1975.

*74. BROWN, J . Catalog of 13a1 looniana, ,Idn. , 1971,

75 . BROWN , N 1 ). 'Fr i-Rota r Coast Guard Ai rsh ip , Goodyear Aorospiace
Corporation, AIAA 'Techni cal Paper No. 79)-1573, .Ju ly 11, 1979,

7.PIIOlY,. .Airship% for Noise less Feeder' Service, lingincering,
* p. 124, July 22, 1960.

77. CURB ICK , J. W. A Study of Critical Ai rshipi Mooring Cond it ions , Goodyetir
Aerospace Coir'porat ion, (1:1- 11109 , ]ltine 1 C, I (4,

78 , BIIRVAII OF Pilots Handbook: Naivy ModelIs ZI'ZK and Z113K Al rsh ip's
AHIiONArI' ICS NAVAI;IR 01- l951AA-501 , December 1 , 1952.
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79, Defense of AEW Airships by Guided Missiles, Dept.
of the Navy, Report No. DR 1472, July 1953.

80. Detail Specification for Model ZP5K-l Airship,
SD-487-l, Department of the Navy, 2 October 1953.

81. Detail Specification for Model ZPG-3W Airship,
(SD-457-3W-l, Serial No. 111)', April 1956.

82. Detail Specification for Model ZPG-3W Airship,
SD-457-3W-1, Department of the Navy, 12 April 1956.

83. Airship Ground llandling Instructions, IIandhook NAVAVR
01-1F-501, November 1, 1958.

84. General Specification for the Design and Construction
of Nonrigid Airships for the United States Navy (Draft),
1961.

85. Flight Handbook ZPG-2W Airship, NAVAER 01-195
PBA-501, IS Dec 1959.

86. Supplemental Flight Handbook ZPG-2W Airship,
NAVAIER 01-195 PBA-S0]A, IS Dec, 1959.

BUREAU OF AERONAUTICS
(BUAER) AIRSHIP DESIGN
MEMOS 1-401, LTA DESIGN
GROUP:

87. I-IUNSAKLR, J.C. 1 - Standard I)eftnitionq Used in Design of ZR-I.

88. TRLuSCOIT, S. 3 - Hlistory of the Design of Fleet Airship No. 1.

89. BURGt3SS, C, P. 5 - Comparative Longitudinal Strength of the ZR-1 and
Other Rigid Airships.

90. MICOTTI, A. D. 6 - Distribution of Strength in L-49, R-38 and XR-1.

91. 7 - Detailed longitudina1l Strength Coniputati on of Rigid
Airship ZR-1.

92. 8 - Fiffect of Gas Pressure Upon the Netting and longi-
tudinals.

93. 9 - rransverse Strength of A:irship ZR-1.

94. 10 - Aerodynamic Forces on A:irship ZR-1.

95. 11 - Strength of the Fins and Control Surfaces of the
Airship ZR-i.

96. 1.2 - The Function of the Corridor Structure in Carrying
Loaids.
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IZJREAU 01: AURONAUITICS (BUAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUP:

97. 13 - Shearing Forces and Bending Moments Due to Deflated
Gas Cells in Fleet Airship ZR-1.

98, 14 - F~urther Consideration on tihe (comparative Lton!,i..
tudinal StrCngth of the ZlN-1 and Other Ri)g id
Airships.

99. 15 - Strength Calculations of the AireAhiip R-38.

I on. 16 - Comment on Mr. W. W. Pagonllts lapec on th) P ri na iy
and Secondary Stresses in Rigid A esh ps,

lo. 17 - Capacity of Gas Valves in Air:hip ZlR-1.

102. 18 - Shearing l'orces and Bending Moments in the Air sh i p
ZR-1 When lying to the Mooring Mast.

1(13. 19 - Shearing Forces and Bending Moments. Due to Ne flat ed
Gas Cells in Special Light Land Condition of Fleet
Airship ZR-1.

104. 20- Additions and Corrections to Deslgn Memo No, 8.

1l05. 21 - The Use or Correction Factors; in Applyin, Rolidln,
Theory in Rigid Airships.

Io. 22 - Analysis of Tests Conducted hy the BIurem oln ';t:n-
dards Upon Test Girders of the Airship.

10(7. IIlfRCESS , C. P. 23 - Stresses in the Corridor of' the ZR-[ ilue to

lateral Inclination of the Airship.

108. 24 - Comparison of Aerodynamic Forces on ZR-1 and
German Airships by Use of Zeppelin Company's Coettficient.

1op . 25 - Factors of Safety in Airship ZR--1 by the Zeppelin
Method of Calculation. 1

110. 26 - Stresses Observed on Sixth Tri a 11ight of ZR-1,
September 27, 1923.

27 - Stresses Observed in the Seventh Trial FIight of
Airship ZR-1 (Lakehurst to St, Loui s and return),. Oct 1
to 3, 1923, and in Shed Bending Tests.

112. 28 - Interpretation of Photo-Fl isti" E xperiments on
Celluloid Model of tile ZR-1.

113. 29 - Bending Test of ZR-1.

114. 30 - Experimental Determination of the Resistance and
Admiralty Constant of the IISS SIIFNANDOAII.

7
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BUREAU OF AERONAUTICS (BUAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUP:

115. BURGESS, C. P. 31 - Lessons of the Mooring Mast Tests of the U.S.S.
(Continued) SHENANDOAH - January 13 to 16, 1924.

116. 32 - Forces on Airships in Gusts.

117. 33 - Determination of the Size'and Horsepower of Rigid
Airships for Any Desired Performance.

118. 34 - Forces on an Airship Secured to a Mooring Mast on
a Rolling Ship.

119. 35 - Structure and Q'as Cell 'rests on Flect Airship ZR-i
February 19 to March 2, 1925.

120. 36 - A Study of the Influence of Size Upon the Scouting
Efficiency of Naval Airships.

121. 37 - Effect of the Position of the Tail Surfaces Upon
the Bending Moments in Rigid Airships.

122. 38 - Rules for Procedure in Case of Deflation of a Gas
Cell in the U.S.S. SHENANDOAH.

123. 39 - Acceleration Forces Upon an Airship Moving in a
Series of Sine Curves.

124, 40 - Use and Computation of the Quantity Zsin 2 Oin Air-
ships Having Regular Polygonal Cross-Sections.

125, 41 - Admiralty Constants of the U.S.S. SHIENANDOAH as
Calculated from Engine Tests.

126, 42 - Comparative Weights of Airships ZR-I and ZR-3.

127. 43 - Interpretation of the C-7 Pressure Distribution
Experiments.

128, 44 - Comparison of I)ynamic Lift and Pressure Distri-
bution on the Airship LOS ANGELES by Observation and
Experiment.

129. 45 - Preliminary Design Calculations for a Ri.gi.d Airship
of 6,000,000 cu. ft. gas volume.

130. 46 - Comparative Efficiency of Different Methods of
Carrying Airplanes on Airships.

131. 47 - Deceleration Tests of U.S.S, LOS ANGELEiS.

132. 48 - Factors Determining the Endurance of Airships.

8



,p . . = .- r n-',w . .. .. * .- -•.• = :~ * ..RN

NADC-80216-60

3UMWEAU OF AERONAUTICS (BUAER) AIRSHIP
11SIGN MEMOS 1-401, ITA DESIGN GROUP:

133. BIJRGiSS, C.P. 49 - Possible Advantages of Metalclad Airships.
(Caint i 1n1ed)

134. 50 - Towing Rigid Airships at Sea.

135. 51 - Loading a Light Airship.

131. 52 - Strength of Perforated Plate Webs in Metal Spurs
and Girders.

137. 53 - Gas Pressure Bendinig Momnent and l.onggitudimnl Force
in Airships.

138. 54 - The Dynamical Stability of Airships.

139. 55 - Strain Gage Tests on U.S.S. 1,OS ANGIjIIS, May 25
to Juno d, 192S.

14o., 56 - Comparative Weights of Ma~in F~rames of Rigid All-

ships With and Without Cross-Wiring.

1,1 4 57 - Photo-Ellastic Experiments On len0gthened Model
of U.S.S. SIIl-NANDOAII.

142. 58 - Deceleration Test of U.S.S. SIIINANDOAII, 22 August 1925.

143. 59 - Probable Performance of' a Rigid Al rshi p of
1,070,000 cu. ft. Volume.

144 , 60 - The D)ynamic Litft Efficiency of- Airships.

145. b1 - Hydrogen and Coal Gas as Airship Fuels.

1,16, 62 - Performance of Small Rigid Airships Designed by
the Goodyear-Zeppelin Corporation.

147. 63 - Strength and Pressure Test s on 11.S.S. LOS ANGt'IiliS,
April Ci May, 1926.

148. 64 - Centrifugal Forces in the Kirsten- Boeing Propellecr.

1119. 65 - The Comparative Iixplosibility of L iquid and Gaseous
Fuels for Airships.

150. 66 - Deceleration Tests of U.S.S. LOS ANGELES, May 13,
1926.

151. 67 - Comparative Factors of' Safety in Bridges and
Al reraf t.

152. 68 - A Method of Testing a Stuh Mooring Mast for Airships,

9
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BUREAU OF AERONAUTICS (BUAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUP:

153. BURGESS, C. P. 69 - Aerodynamic Stability of Airship MC-2.
(Continued)

154. 70 - Effect of Netting Tension on Gas Pressure Loads
on Longitudinals.

155. 71 - The Use of Strain Gages on Structural Members
Carrying Combined Bending and Axial loads.

S 15o. 72 - Torsional Strength of Two-Spar and Multi-Spar Wings.

157. 73 - Note on Deceleration Tests of French A! rships.

15 8 74 - Cross-Wing Force and Rate of Fall of Airships.

159. 75 - Relation Between Size and performance of Large
Airships.

160. 76 - Strength of British Airship R-l00.

161. 77 - Stresses In U.S.S. LOS ANGIELES field Across a
20-Mi le Wind.

102, 78 - Stresses in i)eflation Test of u.S.S. LOS ANGELES.

163. 79 - Distribution of Dynamic Lift on U.S.S. LOS AN(IES.

164. 80 - Comparative Strength of Airships.

lo5. 81 - Forces on U.S.S. 1,OS ANGIELES When field at Portable
Moving Mast.

160 82 - Speed and Deceleration Trials of U.S.S. lOS ANGELES,
September, 1927.

107. 83 - Forces in Airplane landing Device for 11.S.S. LOS
ANEIiI,ES.

168. IIOOPEiR, A. G. 84.- Mooring Must U.S.S. PATOKA, Proposed Modification
to Boom Installation.

109. HOOPER, A. G. 85 - Mark lIT Condenser for Airships..
BURGESS, C. P.

170. 86 - Forces on U.S.S. LOS ANGIELIES During Wind Shifts at
Mooring Mast,

171. 87 - Gas Cells Sub-Division for Airship ZR-4.

172. 88 - Inflation and Strergth Tests oF Stern Section of-I
Metalclad Airship MC-2.

10
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BUREAU OF ALRONAUTICS (BUAFR) AIRSHIP
D)ESIGN MEMOS 1-401, LIA DE'SIGN GROUP:
173. 89 - Performance of a Nonrigid Airship of 320,000 cm.

ft. Vol1un1O0, Inflated with 110lte1unl rind Fucl G(as.

174. 90 - The Properties of Cold Worked )turaltmin.

175. 91 - A Discussion of Methods for Providing a View of
the Bottom Vin rnd Rudder from the Control Car of tile
ZRS-4.

176. 92 - Static Bending Moments and Stresses in the
II.S.S LOS ANGIILES as Designed and in ,crvicv in 1930

177. 1IOOP1R A. G. 93 - Analvsis of Structural Weights and Cirder Charac-
teristics of Various Airships.

178. 94 - Comparative Strength and Factors of Safety of
U.S.S. LOS ANGEIIES as Designed and In Service in 1930.

179. 96 - Water Recovery Apparatus for Airships.

180. 97 - Comparison of the Proposed "100 T0o1, 100 Mile"
Metalclad Airship, and an Equivalent Rigid Airship
of Conventional l)esign.

181. 98 - Stress Analysis of a Main Frame of' Airship ZRS-4.

182. 99 - Analysis of Tests of longitudinnl GCirders fo'
Airship ZRS-4.

183. 100 - Internal vs. External lingines for Airships.

184. 101 - iffect of Slackening Gas Cell Wires on U.S.S.
LOS ANGELEtS.

185. 102 - Progress in Airship Design lProii UI.SS. SlIhNANDOAII
to U.S.S. AKRON.

18o. 103 - External vs. Internal Radiators for Airships.

187. fIOOPIER, A. G. 104 - Proposed Airship Hooking - On Gear for Modiflied
BURGESS, C. P. F-9-C Airplane.

188. 105 - Theory of the Inherently Stiff Ring Frame for
Airships.

189. 106 - The Strength of Airship Mooring Masts.

190. 107 - Methods of Supporting the Bow of an Airship While
Mooring to a Mast.

191. 108 - Significance of the Tests of the Metal Models of
Airships ZRS-4 and MC-38 in the Variable Density Wind
Tunnel.

11



NADC-80216-60

BURE!AUl OF AERONAUTICS (BIIAEIR) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUP:

192. BURGESS, C. P. 109,- Internal Radiators for Airships.

193 (Continued) 110 - Effect of Adding One Main Bay to the ZRS-5.

194. 111 - An Airship Power Car of Low Resistance.

195. 112 - Conmparison of Static Bending Tests of Airships
LOS AN(;EIFS and AKRON.

I 9{. 113 - Resistance of a Core Radiator Enclosed in a Duct.

197. 114 - Strength ofl Expeditionary Mooring Masts.

198. 115 - Forces on the Airplane Trapeze for U.S.S. AKRON.

199. 116 - Speed, Resistance and Fuel Consumption of' U.S.S.
AKRON.

200. 117 - Resistance of Mark IV Water Recovery Apparatus,

201,. a18 - Forces on UJ.S.S. AKRON During Ground hmadling.

2102. 119 - Analyses of the Goodyear-ZepplelIn's Company Pro-
posals to Reduce the D)rag of the Airship MACON.

203. 120 - Steam Power Plant for Airshlps, Proposed by the
Great Lakes Aircraft Corporation.

204. 121 - Calculation of Stresses in Three Br idle Systern
of Stern Handling Lines for U.S.S. AKRON.

205. 122 - Use of Dynamic Lift in the U.S.5. AKRON in Deflated

Gas Cell Conditions.

200. 123 - Resistance of the Bare Iaull of the U.S.S. AKRON.

207. 124 - Note on the Variation of Wind Velocity with Altitude.

208, 125 - Air Coolingl vs. Water Cooling for Mayback lngine
Manifolds.

209. 126 - Cooling of Airship Radiators by Circulation of

Internal Air.

210. 127 - Stress in a Ring Subjected to Two Opposite Forces.

211. 128 -''he Vibration of Structures.

212. 129.- Comparison of Navy Airship K-1 and Army I'TC-13.

213. 130 Improvements in Mark IV Water Recovery Apparatus.

12
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BUREAU OF AERONAUTICS (BUIAER) AIRSHIP
DESIGN MEMOS 1-401, ITA DESIGN GROUP:

214. BURGESS, C. P. 131 - Decnleration Tests of U.S.S. AKRON, 1 Feb 1933.
(Continued)

215. 132 - The Aerodynamic Control of Airships.

210. 1,33 - Bow IFlevators for Airshlp:.

217. 134 - Local vs. General Loads on Airship Girders.

218. 135 - Comparison of Weights of U.S.S. AKRON and MC-74.

219, 136 Comparison of Least Work and Colunmn Analogy Methods
of Stress Analysis.

""*220. 137 - A Useful Beam and Column Relation.

221. 138 - Airship Outer Cover Tension and Loads on Ltongi-
tudinals.

222. 139 - The Relative Welghts of Metatlclad and Fabric
Ai rships.

223. 140 - Alileron Controlled Bow Elevators.

224. 141 - Stresses in 'Iwo-Spar Cantilever Wings,

225. 142 - Comparative Bending Strength and Weight of Struc-

tural and Pressure Airships.

226, 143 - Transverse Strength of Flying Boats.

227. 144 - Torsional Stresses in Box Beams.

228. 145 - Analysis of Flat Plate and Stiffener Combinationis
Tested by Consolidated Aircraft Corporation.

229. 146 - Maybach Engines arid Water Recovery Versus Dliesel
Engines and Hydrogen Ballonets in 11.S.S. MACON.

230. 147 - Reply to Criticism of Metalclad Airship corp. o(ni
Design Memorandum No. 142,

231. 148 - Shearing Forces in Airships.

232. 149 - The Eiffect of Douhble Drag Bralcing ia Iliplanes.

233. 150 - liquid Hydrogen as Fuel for Airships.

234. 151 - The Bending Strength of Metalclad Airships.

235. 152 - The Rigidity of Intermediate Supports for Columns.

13
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BURIEAU OF AERONAUTICS (BUAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUP:

236. BURGESS, C. P. 153 - The Distribution of Torsion Between the Spars
(Continued) and Drag Bracing of Cantilever Wings,

237. 154 - Strength and Weight of the Spar-Type Airship.

238. 155 - Development of Spot Welding of Aiclad by the
Aluminum Company of America,

239. 156 - Characteristics of Ilydrogen - Propane Fuel Gas
Mi xtures.

240. 157 - A Propostal for a Single 1ti11, id Seadrome.

241 . 158 - Stress Analysis of Biplane Wing Trusses.

242,2 159 - Ratio of Arc to Chord When the Angle Subtended
is Small.

24 3 . 160 - Obtaining Water Ballast From the Atmosphere or
E'ngine Exhaust by Means of Silica Gel.

2,14. 161 - Simple Expressions for tho Strength of Thin-
Walled Cylinders in Bending or Compression.

245. 162 - The Stress Analysis of Rings.

2,1o. 163 - The Diving Planes of Submarine Vessels.

2,17. 164 - The Critical Stresses of 111n Curved and Fltat
P1lates.

248. 165 - The Solution of Numerical Simultaneous Equations
of the First Degree.

249. 106 - The Analysis of Cantilever Wings In Torsion by
the Friedrichs -vonKarman Equations and by least Work.

250. 167 - The Strength of an Euler C(oioumn with One Fixed
and One I"innod IEnd.

? 51 . 168 - A Method of Determining the Best Airplane Wing
Proportions.

-52 . 169 - Airship Fin and Rudder loads.

253, 170 - The Elastic Axis of Stressed Skin Wings.

254. 171 - Bending Stresses in Monocoques.

255. 172 - The Tension in a Fabric Surface Due to Normal
Pressure.

14
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BUREAU OF AIERONAIUTICS (BIUAER) AIRSHIP
DESIGN MEMOS 1-401, 13A DESTGN GROUP:

256. BURGESS, C. P. 173 - Variations of the Modulus of Elasticity in
(Cont i nued) Redundant Structures.

257, 174 - Compartmentation in Ai rsh ips and Surface Ships.

258. 175 - Duralumin Masts.

2591 176 - Performance of 1,200,000 I't.3 Metaiclad Airship.

"2o0 177 - tlelium versus Air as ri Cooling Mediumr for Radiators.

2ol 1"8 - Some Characteri st ics ol: Induced Drag.

2(2. 179 - Wing Truss and Spar Analysis. of Bureau Acre.
Design No, 133.

263. 18o - The Lift-Drag of Airships.

2o4. 181 - Variation of the Properties of a Structural
Section with Shift of the Neutral Axis.

265. 182 - The Calculation of the Beam and TorsIonal
17Frequencies of Vibration of CantIlever Wings.

200. 183 - Range with Relay System.

267. 184 - Relation Between Length of Voy,•ge and RIevenue of
Cominercia l Carriers.

268. 185 - Comparative lifficiency of Airship Fuel Gases,

269. 186 - On Worms and Wedges.

270, 187 - Vent lioles for Seaplane Floats,

271. 188 - Gust Required to Carry Away Fins of-1 U.S.S. MACON,

272, 189 - Center Tunnel Airship IP'oposed y)' the Virginial
Airship Company.

273. 190 - Comparative Stren gth of Ri gid Alrsh

274, 191 - The Structure of Rigid Airships.

275, 192 - Forces on the U.S.S. LOS ANGEIL,IES at a Mooring Mast.

27b. 193 - Rcqu 4.rements for Proposed Airship K-2.

277. 194 - Discussion of the Report of' the Airworthiness of
Airships Panel (British Aeronautic Research Committee
I. , M. No. 970().
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BURI'AU O AERONAUTICS (RUAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DESIGN GROUPt

278. BURGESS, C. P. 195 - Comparative Efficiency of Various Closed Hallow
(Continued) Sections in Torsion,

279. 196 - Effect of Turning on Forces on an Airship in a Gust.

280, 197 - Time Taken and Distance Covered by Airships in
Deceleration.

281. 198 - Proposal for a Novel Type of Ri '.1 Airship.

282. IIOOP1iR, A. G. 199 - An Improved Mooring Mast Mechanism.

283. 200 - Contribution of the Hull to the Effective Pin *

Area in Airships,

284, 201 - The Induced Drag of Airships.

285. 202 - Note on the Stern Forces and Bending Moments
In Airships.

28o. .203 - Review of Airship Design and Construction.

287. 204 - Nonrigid Airships in the Navy Since the War.

288, 205 .. Theory of Propellers in Straight and Venturi Tubes.

289. 206 - Strength of Plate and Stringer Combiination Against
Water Pressure.

290. 207 - Application of Rayleigh's Principle to the
Stability and Vibrations of Structures,

291, 208 - Hydrovanes for Flying Boats.

292, 209 - Direction of Gust Producing the Maximum Force
on an Aircraft.

293, 210 - The Variety of Bonding Moments in AirHips.

294, 211 - A Simple Solution of Column and Vibration Problems.

295. 212 - Local Aerodynamic Forces on Airships.

296. 213 .- Vibration:4 in Simple Harmonic Motion.

297. 214 - The Strength Weight Ratio of Gas Tight Fabrics.

298. 215 - A Summary of Useful lxpressions for Combined

Bonding and Compression.

299. 216 - Forces on Planing Surfaces. (Condensed from R.II M.
No, 1646).
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BUREAU OF AERONAMUICS (BUAER) AIRSHIP
DESIGN MEMOS 1-401, DESIGN GROUP:

300. BURGESS, C. P. 217 - Damping the Vibrations of Aircraft Structures,
(Cont i nued)

301. 218 - Possible Performance of the China CII ppcr

302. 219 - Maximum Range of Airplanes at Wide Open Throttle.

303. 220 - Stress Anal/sis by ".joint Relaxation."

S01 .221 - loads on FPins and Control Surfaces of Aivr.hip-
ZRS-4 and 5.

305, 222 - Comparative Fin Loads on Air sh ips R-101 and
AKRON-MACON,

306. 223 - Elffoct of Damping on the Period and Amplitude I
of Vibrations.

307. 224 - Influence of Elnd Position Fixity Upon Strength
of Thin Plates Against Normal Pressure.

225 - The Magnification Factor in Forced Vibratinn.

309, 226 - The Frequencies of Cantilever Wings in Beamn
and Torsional Vihrations. ,1

310, 227 - The Water Rosi stance of Iigh Speed Craft.

311. 228 - Variation of Wind Velocity Near the Surface of
Water.

312. 229 - Tuhular Girders for Airships.

313. 230 - Class "K" Airship Form.

314. 231 - Professor R. II. Smith on Boundary layevr Control, . I
315. 232 - A Visit to M. 1. T.

316. 23" - :alculation of the Second and Iligher Ilarmonics.t
of Beam Vibrations in Tapered Cantilever Wings.

317. 234 - Stability of the Center Spar in ta Spar Type Ai nship,

318, 235 - Proposed Airplane Carrier Airship.

319. 236 .. Alternative Methods of Carrying Airplanes on
Airships.

320. 237 - Alternative Methods of Airship Propulsion.

321. 238 - Comparative Resi stances of Al rsh i ps .. 101 and MA(CON.

17
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BUREIAU OF AF:RONAU`I'ICS (BUArR) AIRSHIP
[ISIGN MI3MOS 1-401, LTA DESIGN GROUP:

322. BURGESS, C. P. 239 - The Bending of Thin Walled Tubes.

325, 240 - Deflection of Cantilever Wing Spars.

K 324, 241 - T/D and Range of Aircra'ft.

, 325. 242 - Comparative Rigidity of Deep Ring and Wire
Braced Frames,

326. 243 - Comparison of 7.8 Million cu. ft. Airship Pro-
posed by Goodyear-Zeppelin Corp. and U.S.S. MACON.

327. 244 - Progress in Flying Boats, 1933-1936.

,328. 245 - The Influence of the Air In Dlamping Wing Vibrations.

329, 246 - Effect of Slenderness Ratio Upon Structural Weight

of Airships. I
33110, 247 - Effect of I'lastIc End Restraints Upon the Frequency

bf Vibrti on and Critical Load of Columns.

331. 248 - Isolation of Airplane tingine Vibrations.

332. 249 - Airships vs. Surface Ships as Carriers of Airplane
Bombers.

3333. 250 - Performance of the IITNIDI},NIBINRG as a Carrier for Ii
Bombing Airplanes.

334. 251 - Bending Moment Due to Axial Stress in a Ring.

335. 252 - Discussion of Airship Structural Model Tost by
Goodyear Tire rc IL ubber Co.

33o. 253 - Analysis of a Centrally Loaded Beam on a Con-
tinuous Ellastic Support,

337. 254 - Use of an E"asily Liqufi able Fuel Gas for Buoyancy
Control in Airships.

338. 255 - A Relation Between Weight and Variation of Ilorse- j
power with Speed.

339. 256 - Comparative Performance of Nonrigid and Metalclad
Airships of 750,000 cu. ft. Vol.

340 257 - Comparative Welghts of the Respess and Zeppelini

Type Airships.

341. 258 - Relation Between Speed, Weight and Horsepower of
Gliding Craft,

18
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BURIiAU OF AWRONAUTICS (BUAER) AIRSHIP
nESIC.N MEMOS 1-401, LTA DSTGN GROUP:

342. BURGESS, C. P. 259 - Circumferential Reinforcing Bands on Thin-Shell
(Continued) Pressure Vessels.

343. 260 - Comparison of Tests of Airships lull Models in
the NACA and NPl1 Variable l)Ons.1 ty Win nl T'tnne Is.

344 . 261 - Analysis of a Radi al] y P raced Cont i nuous Riag i
by the Three Moment liquatt ion.

34,5. 262 - Forces on Airships in Gusts,.

3,* 203 -The l1equired Strength of Airships

3.17. 264 - Boundary layer Control in Airships.

348, 26; - Comparative Performances of Commercial Airships
Inflated with hlydrogen and with Ilelium,

349. 266 - Ballasting an Airship by Removing I lydroger from
a Ile lum-llydrogen Mixture. 41

I
350). 267 - Temperature Stresses in St ructure, ol' Steel dilad

Aluminum Alloy in Combbination. j

351. 268 - Performance of Respess Alirships,

352, 269 - Progress of CorrosIon In Metalclad Airships ZM(C-2,
353 . 270 - The Stabillty of an Airship StuctW, ae C{onsILdered

as a Stiffened Shell.

354. 271 - Airships as Airplane Carriers.

355. 272 - The Eiconomic Efficiencles of Airships and Flying
Boats.

356•. 273 - Economic lifficiencies of the Chiani Clipper and
the German Seaplane IIA-1 39.

357. 274 - The Ultimate Airship.

358. 275 - The Re1 at ion Between the Weight, NIff1 ciency am1d

Size of Structures and Macinies.

359. 276 - The Surface Area of FI 11psoids.

360. 277 - Preliminary Analysis of' Structural Tests of 7.5
Million cu. ft. Airship Model.

361. 278 - The Support of Flat Plates Against Normal Pressure.

362. 279 - The Theory of Flexure Platesi .
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BUREAU OF AERONAUTICS (BURAER) AIRSHIP
DESIGN MEMOS, 1-401, LTA DESIGN GROUP:

363. BURGESS, C. P. 280 - Notes on Reports by the Daniel Guggenheim Airship
Institute on Aerodynamic Investigations on Airship
Models (Contract No. 47286).

364. 281 - An Airplane Carrier Airship.

365 . 282 - Preliminary Design Calculations for 9,500,000 Cu.
ft. Airplane Carrier Airship.

360. 283 - The Resi stance and Pri smati c Coefficient of Stream-
line Bodies.

3(07. 284 - Fighter Airplanes on Airships.

308. 285 - Water Recovery in Airships with Diesel Engines.

369, 286 - The Development of Airship Girders from 1916 to
1937.

370. 287 - A Note on Reynolds Number and Skin Friction,

371, 288 - Permissihle Roughness of Airship Hulls.
372. 289 - Possi bl ity of a Man-Power Airship.

373. 290 - Accelerations of Nonrigid Airships.

374, 291 - Airplane Wing Loading.

375. 292 - The Energy of Rubber Cords.

37o. 293 - The Goodyear-Zeppelin Version of the Class K
Airship rForm.

377. 294 - The Performance of an Airship-Based Dive Bomber.

378. 295 - Methods of Storing Energy on Aircraft.

379, 296 - Optimum Wing 'Tbhickness Ratio.
:1,

380. 297 - Relative Shear Stiffness Provided by Sheet and
Diagonal Members.

381. 298 - Airplane C-lrrylng Capacity of a 3,000,000 cu. it,
Airship.

382, 299 - Picking Up Sea-Water Ballast.

383. 300 - A Criterion for the Dynamic Stahility of Airships,

384. 301 - Comparative Aerodynamic EFficiencies of Liquid and
A:ir Cooled Engines.
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BIJ1FlAU OF AIFRONAUTICS (BUAFR) AIRSHIP
DESIGN MEMOS 1-401, ITA DESTIN GROUP:

385. BURGESS, C. P. 302 - Skin Friction of Smooth and Rough Flat Plates.
(Cont inued)

38(,. 303- The Influence of Flexibility on the Strength
of Airships.

387. 304 - Pressure and Density of the Air in the Stratosphere,

388. 305 - Stern Propellers for Airships.

389. 306 - The Design of Developable Surfaces.

390. 307 - Preliminary Design Calculations for 325 ft. Rigid
Airship.

391, 308 - Compressed Oxygen for Propulsion of Submarine,.

392. 309 - Fabric for Small and Medium Sized Nonrigid Airships.

393. 310 - Strength oi" the U.SS. LOS ANGELES.

394. 311 - Short Column Formulas.

395. 312 - Discussion of Four Airship Proposals Submitted by
the Goodyear-Zeppelin Corporation.

390. 313 - Discussion of Specification for Metalclad Airship
Submitted by the Metalclad Airship Corporation

397. 314 - Metalclad Airships Proposed by the American Mechan-
ical Engineering Co.

398. 315 - The Cr'.tical Speeds of Air and Water Craft.

399. 316 - Three Fundamental Velocities of Gases.

'100. 317 - An Alternative to Barrage Balloons.

401. 318 - Experimental Aluminum Alloy and Stainless Steel
Airship Girders.

402. 318A - Cozmments on Design Memo #318 by Goodyear-Zeppelin.

4073. 319 - Developable Surfaces in Naval Architecture.

404. 320 - The Tail Surfaces on Non-Rigid Airships.

405. 321 - One Million cu. ft. Rigid Airship with 10 Gas Cells,
Proposed by Goodyear-Zeppelin Corp.

406. 322 - Sailing Airships at Sea.
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BURIiAU OF AE.RONAUTICS (BURAER) AIRSHIP
DESIGN MEMOS 1-401, LTA DFESIGN GROUP:

407. 'BURGESS, C. P. 323 - Observations with Stress Change Recorder on
(Continued) Airship "Enterprise," Feb to July, 1939.

408. 324 - The Compressibi lity Cor.rection of Calculated

Flutter Speed.

.. 0.1, -2 ThIcoIdamontal s of Flutter Mode ls.

.1 1). 320 - Sttress Due to Applying Compound Ciiurvature to
Flat Material.

411 . 327 - Analysis of Wind Tunnel Test of' Munk Airship
Control Surfaces.

412. 328 - The Position of the Axis of Rotation in Free
Torsional Vibration of a Cantilever Wipri.

4 13 . 329 - Comment on Goodyear Aircraft Corp. Proposal for
ain 800,000 cu.ft. Nonrigid Airship.

4 1. . 330 - The Slant Hleight Correcti on to the Surface Arcas
of Streamline Biodies.

415, 331 - Comparative Weights of Airships K-2 and K-3.

11o. 332 - The Drag of Nonrigid Airships.

417. 333 - Combined Bending and Compression of Rectangular r
Steel lars.

118. 334 - Propeller Theory.

419. 335 - The Maximum Power of Windmills.

,120. 336 - Ilydrogen for Barrage Balloons.

421. 337 - Lffect of Gas Purity on Barrage Balloon Ceiling.

422. 338 - Fairing Curve by Difference.

423. 339 - Trim of K Class Ai rsh ips.

424. 340 - Direct Drive vs. Geared EIngines for K Type Airships.

425. 341 - The Generation of Ilydrogen from Calcium H ydride.

426. 3'12 - The Effect of Shot HIoles in a Nonrigid Airship.

427. 343 - l'Tipered Struts and Booms.

428. 344 - Barrage Balloons for Advanced Bases.
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BURFAP O AERONAUT'I'I CS (BURAR) AIRSHIP
IDSIGN MPMOS 1-401, LTA DESIGN GROUP:

429. BURGIESS, C. P. 345 - Progress in Rigid Airships 1927 to 1942.
(ConttI nued'

430. 346 - An Airplane for Airship Carriers.

431. 347 - Airships vs. Airplanes as Cargo Carriers.

432. 348 - The Optimum Size of Balloons,

4,33. 349 - Comparative Performance of K and M Airships.

434. 350 - Bow Mooring for Nonrigid Airships.

,135. 351 - CV vs. ZRV,

436. 352 - The Limiting Disc and Power loading of Ilelicopters.

437. 353 - The Take-Off Run of Airships,

438. 354 - Most Economical Speed and Ratio of Fuel to Pay
Load for Maximum Ton-Miles per hour In Cargo Airships

439. 355 Limiting Power and Span Loadings of Airplanes '
and Helicopters.

440. 356 - The Weights of Nonrigid Airships.

441. 357 - Models K and M Airships as Cargo Carriers.

442. 358 - Mooring Airships to liscort Aircraft Carr.ic;s at
Sea.

443. 359 - Aerodynamic Stability of Airship ZNP-1 According
to Wind Tunnel Data.

444. 360 - Application of MacCoull's Delivery Factor to Air-
ships and Steamships.

445. 361 - The Longitudinal Strength of Rigid Airships.

446. 362 - The Static Ceiling of Captive Balloons.,

447. 363 - A Iligh Altitude Nonrigid Airship.

448. 364 - Suggestions for New Prototype ZNP.

449. 365 - Performance of a High Pressure Constant-Volume
Balloon.

450. 366 - Limits of Speed and Gas Pressure in ZNP-K Airships.
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BIJRliAU OF AERONAUTICS (BUAER) AIRSHIP
I)ISTGN MEMOS 1-401, LTA DESIGN GROUP:

451. BUIRGESS, C. P.. 367 - Weight and Endurance of ZNP-K Airship.
(Continued)

452. 368 - The Endurance of a Free Balloon with Automatic
Pressure and Ballast Control.

453. 369 - The Decay of Axial Force in a Uniformly Sup-
ported Member.

454. 370 - Torsion of a Box Spar with One Fixed End.

455. 371 - Small, Long Range Spherical Balloons.

456. 372 - Control Forces on Airships.

457. 373 - The Side Panel Wiring of Rigid Airships.

458, 374 - An Observation Airplane for Airships.

459. 375 - Water Mooring Gear for Model ZNPK Airships.

460, 376 - Comparison of Airship and Slow Flying Airplane.

461 379 - Boundary Layer Control for Airships.

462. 381 - Operating Costs of Transport Airships.

463, 382 - Comparison of BuAer and G.A.C. Estimates of
Weights of XZIIN Airship.

404, 383 - The Coning and Bending of an Airship Propeller
with Hinged Blades.

46S. 384 - Resistance vs. Weight in Model XZIPN Airship.

466. 385 - Comparative Weights of Models XZPM And XZPN
Airships.

467. 386 - Characteristics of Airship Toil Surfaces.

468. 387 - Comparison of Douglas and Goodyear Aircraft Corp..
Proposals for Model XZPN Airship.
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Analysis of Fins, Report No. GER-4930, October 28, 1952.

648. ZP4K" Structural Analysis of Empennage - Volumc II,
Analysis of Rudder, Report No. GI-R-4930, October 28, 1952.

649. Summary Report of Electronic System Study for Airborne
Early Warning Airship Model GZ-13, Report No. GER-5033,
December 1, 1952.

650. Structural Principles and Preliminary Stress RIeport
on the AEW Airship, Report No. GER-5052, December 12, 1952.

651. Aerodynamic Report AEW Airship, Goodyear Aircraft
Corporation Report No. GER--5049, December 19, 1952.

652. Design Summary Report on Alternate AEW Airship Model
GZ-13A, Goodyear Aircraft Corporation Report No. GER-
5045, December 30, 1952.

653. Design Summary Report on AEW Airship Model GZ-13,
* Report No. GER-5046, December 30, 1952.

654. Airship Undocking Vehicle Study, Report No. 5328,
Apr. 20, 1953.
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655. GOODYEAR AEROSPACE Proposal for an Airship Undocking Vehicle Report
CORPORATION No. 5329, Apr. 20, 1953.
(Continued)

656. A Survey of Towing Loads Imposcd by the Current Air-
Towed Sonar Configuration, Report GFR-5373, May is,
1953.

({17. Determination of Load Di stribution, Shear Force, and
Bending Moment for Heavy and Light Ilight for the
ZPN-1, ZP2N-1, and Z112N-lW Airships, Reporl No. 2676,
May 1, 1953.

o58. Summary Report of liIectronic System Study Amendment 1,
Airborne Harly Warning Airship Design Study, Report
No. GEiR-5384, June 1, 1953.

659. Aerodynamic Lift Characteristics of an Airship Bowed
Envelope, Goodyear Aircraft Corporation Report No,
GER-S414, June 6, 1953.

600. Aerodynamic Loading on Bow Stiffening and Mooring
System for the ZPN-1, ZP2N-1 and ZP2N-lIV Airships,
Report No. 1920 Rev. B, July 23, 1953.

661. Structural Test Proposals, Report No. GER-5599,
August 21, 1953.

662. 0:1R-5641, September 26, 1953, Aerodynamic Demonstration
Ground and Flight Tests XZ114K Airship.

663. Revisions to the AEW Airship, Model GZ-13, As a Result
of Review of Electronic Requirements, Goodyear Aircraft
Corporation Report No. GER-5639, September 29, 1953.

664. GER-5119, October 27, 1953, Stress Analysis of Nacelle

Outrigger and Engine Mount Nacelle.

665. GER-S119, December 18, 1953, Stress Analysis of Nacelle 1
Outrigger and Engine Mount Outrigger,

666. GER-5119, December 8, 1953, Stress Analysis of Nacelle
Outri gger and E-ngine Mount Summary.

667. GilR-5119, February 10, 1954, Stress Analysis of Nacelle,
Outrigger, and lngine Mount Outrigger.

668. GER-5968, March 9, 1954, Envelope and Ballonet Pressure
Tests of Model XZP5K Airship.

669. GER-5116, March 9, 1954, Stress Analysis of Suspension
System Model XZPSK-1.

670. GER-lS18, March 26, 1954, Stesss Analysis of Car Model
XZP5K Airship Sec. 8 Strength Criteria.
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671. GOODYEAR AEROSPACE GER-5118, March 27, 1954, Stress Analysis of Car Model
CORPORATION XZPSK Airship Sec. I Load Analysis.(Continued)

672. GER-5118, March 31, 1954, Stress Analysis of Car Model
XZP5K Airship Section Three Frame Analysis.

673. GER-5118, March 31, 1954, Stress Analysis of XZK15K-l
Car Shear 'and Bending Model XZPSK-I, ZPSK-].

674, GER-6028, April 1954, Static Test of landing Grt~i-Acr-ol
9313 for Goodyear Aircraft Corp. Modei ZPSK-l Aii,!hil1,

07S. GER-5950, April 9, 1954, XZPSK Giround and Flight lI.-g t
Program Power Plant Demonstration.

676. GER-5951 April 9, 1954, XZPSK Ground and Flight Telst
Program Armament Demonstration.

677. GER-5949, April 12, 1954, XZPSK Ground and Flight Test
Program Aerodynamic Demonstration.

678. GER-5948, April 13, 1954, XZPSK Ground and Flight rest
Program Structural Demonstration.

679. GER-5973, April 29, 1954, Proof-Load Tests of the Out-
rigger and Nacelle for Model XZP5K-I Airship.

680. GER-5952, May 10, 1954, XZPSK Ground and Flight Test
Program Equipmeniit Demonstration.

681. GER-5118, May 20, 1954, Stress Analysis of Car Model
XZP5K Airship Sec. 5 Armament Section.

682. GER-6119, May 26, 1954, Model XZSG-4, Airs'hip Buno 133039
Summary Performance Report.

683. GER-5118, June 30, 1954, Stress Analysis of XZS2C-1
(XZPSK-1) Car Sec. 7 Miscellaneous Structure.

684. GER-6236, August 18, 1954, Dynamic Test of ZS(;-4 (AIP4K-I)
Envelope Rip Cord.

685. GER-6389, October 25, 1954, Weight Status Reports M ,,kl
XWG-l Airship.

686. GER-6524, June 1, 1955, Shock-Load Tests of the XZS:JC.-1,
Towing Structure.

687. Instrumentation and Equipment Report Phase I Evaluat 4 on
of the ZPG-l Airship While Towing at Low Speeds, Report
No. GER-6890, July 15, 1955.
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688. GOODYEAR AEROSPACE GER-7127, November 7, 1955, Fabric Data for ZSG-4
CORPORATION Airship Envelope.
(Continued)

689. GER-7668, June 4, 1956, Evaluation of ZPG-3W Ground
and Flight Load Criteria,

690. GER-7804, August 2, 1956, Study of Transmissihblity
of Electromagnetic Energy Through Airship Envelope
Fabric s.

(91. GER-6904, September 20, 1956, Analysis of NACA Wind
'runnel Pressure Distribution Measurements ol' the
U'mpennage of the 1/15 XZS2G.

692. c1!R-7477, March 20, 1957, Stress Analysis of Car Model
ZPG-3W Airship Sec. 4 Suspension Joint Analysis.

693. Reconsideration of Airship Utilization in "Airborne
Distant Early Warning Systems for 1960-1965,"
Report GER-8145, March 25, 1957.

694. GER-7477, May 22, 1957, Stress Analysis of Car Model
ZVG-3W Airship Sec. 5 Miseellaneous Analysis.

695. GER-7477, June 25, 1957, Stress Analysi s of CUr M•del
ZPG-3W Airship See. 6 Shop Handling Analysis.

696, A Proposal for Incorporating the Equamatic Intornal
Suspension System in a ZPG-2 Airship, Goodyear Aircraft
Corporation Report GER-8234, June 25, 1957.

697. GER-8334, August 27, 1957, Structural Test Reports
Status for For Model ZP(W) AEW Airship.

698. G1"R-8288, September 1, 1957, Airship Tactical Tracking
and Control System (ATTRACS) For ZPG-3W Airship.

699. GER-8423, December 2, 1957, Airship Tactical Tracki rig
and Control System (A'I'TIACS) For Zl;G-3W Alrship.

700. GER-8491, January 1, 1958, Model Studies of Possible
Interference with A'W Radar From Catenary Cables in
ZPG-2W And ZPG-3W.

701. GER-7248, February 27, 1958, Flight Test Measurement
of Dynamic Airload Distribution on Vertical Fin of
Model XZS2G-1 Airship.

702.. GER-8806, May 7, 1958, Final Engineering Report on
Low-Frequency Radar Antenna for ZPG-3W Airship.

703, GER-6954, A Method of Analysis of the Car Suspension
of Non-Rigid Airships (Load Conditions Symmetrical
to the Vertical Center Plane of the Airship),
May 15, 1958.
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704, GOODYEAR AEROSPACE GER-8288, June 22, 1958, Airship Tactical Tracking
CORPORATION and Control System (ATTRACS) for ZPG-3W Airship.
(Continued)

705. GER-8853, Model ZPG-l Airship-Suspension System Survey,
Vol. I, July 25, 1958.

706. GER-8993, Model ZPG-3W Airship Buno 144242 Summary Per-
formance Report, September 17, 1958.

707. GER-8823, November 3, 1958, Design Approval and Ac-
ceptance Test Procedure for Antenna Group
AN/APA-137 (XN-1).

708. GER-8999 Vol. 1, November 24, 1958, Airship Tactical
Tracking and Control System for ZPG-3W Airship.

709. GER-8999, Vol. II, November 24, 1958, Airship Tactical
Tracking and Control System for ZPG-3W Airship.,

710. GER-9173, Fast Carrier Task Force Anti-Submarine Do-
fense Study for Bureau of Aeronautics, Jan. 21, 1959.

711. GER-9180, Stress Analysis of Fin Mounted Power Plant
Airship Envelope (GN97SC2N) Model ZPG-2 Modified,
January 26, 1959.

712. GER-8361, ZPG-3W Airship Data Reduction Procedures for
Part II Aerodynamic Performance Demonstration, Goodyear
Aerospace Corporation, U.S. Navy Contract No.(s)
56-383, MaTch 6, 1959.

713. GER-9312, Preliminary Investigation for a Combined AIW-
ASW Airship Configuration, April 1959.

714. GER-9461, Dec. 30, 1959, Aerodynamic Analysis 1/20
Scale Powered Wind Tunnel Model of Airships with Various
Propulsion Arrangements of Fin Mounted Power Plants.

715 GOUBF.UX, D. C. Stress Analysis of The Bow Stiffening for Model ZPG-2W
(Modified) Airship, Goodyear Aircraft Corporation Report
GER-7450, August 13, 1956.

716. GRAY, D. W. Weight and Cost Estimating Rlelationship for H0eavy Li ft
Airships (HiLA's) , AIAA Technical Paper No. 79-1577,
July 11, 1979.

DANIEL GUGGENHEIM AIRSHIP INSTIrruTi

717. GUGGENHEIM INSTTTUTF1 .03, (Parts 1 and 2): Wind Tunnel Tests on Goodyear-
Zeppelin Corp. Railroad Car Model (R.01).

718. 02.04, Wind Tunnel Tests on Goodyear..Zoppelin Blister
Radiator for USS MACON (R.02).
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719, GUGGENIHEIM INSTITUTE. .05, Wind Tunnel Tests on Goodyear-Zeppelin Airship
(Continued) Model 6R0123 with Protuberance (R,03).

720. .06, Wind Tunnel 'rests on Goodyear-Zeppelin Airship
Model 6R0123 with Bow Elevators (R.04).

721. .07, Wind Tunnel Tests on Goodyear-Zeppetin Fkishtat lI"
Type Airship Model (R.05).

722. .08, Tests to Determine Resonance of a Cylinder in
an Air Stream (R,06).

723. .10, Wind Tunnel Tests on New Goodyear-Zeppelin Rail
Car Models with Symmetric Ends (1t.08).

724, .13, Acoustic Separation of Gaseous Mixtures, by
C. W. Banter,

725. .18b, Atmospheric Turbulence (Weather Bureau Copy).

726, .02.19, Report on Measurements on an Airship Model
in Curved Flight, Item 1, Contract Nos-47286.

727. .20, Stern Flow Measurements on USS MACON with V/P/Y
1iot-Wire Anemometer.

728, .21, First Progress Report on Studies under Contract
51610, Feh 13, 1937.

729, ,22, Flow about tin Airship Model During Passage Through
Vertical Gusts, Item 4a, Contract Nos.-47286 (Pro-
I Imi nary Repcrt).

730. .22a, Final Report on Item 4a, Contract Nos-4728(i.

731. .24, Progress Report on Gust Studies under Contracl
5161C, June 15, 1937.

732. .25, Description of Airship Model, Item 20, Con-
tract 47286.

733. .26, Measurement of Forces During Passage Through
Artificial Gusts, [tem 3, Contract Nos-47286.

734. .27, Measurement of Fin Forces During Passage Through
Artificial Gusts, Item 4, Contract Nos-47286,

735. .31, Measurement of Forces on the Fins of an A i rship
Model During Passage 'Through an Artificial Gust.

736. .32, Measurement of Forces on an Airship Model D)uring
Its Passage Through tin Artificial 6ust.
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737. GUGGENHEIM INSTITUTE .33, Progress Report (Covering Third Quarter of
(Continued) Contract) on Gust Studies Under Contract 51610.

738. .34, Report on Item Sa of Contract Nos-47286.

739. .34a, Measurement of' Bending Moment in the ilul I of
an Airship Model During Its Passage 'l'hrough an
Artificial Gust, Contract Nos-47286.

74(1. .341, Progress Report (Covering 4th Quarter) on (;twt
Studies under Contract 51610.

741. 02.35, Report on Ttems 7 and 8, Contract No,-47286.

742. .36, Preliminary Report on Part 2, Item 9, Cuntra:ct
Nos-47286.

743. .36a, Final Report on Part 2, Item 9, Contract
Nos-47286.

744. .37, Report on Item 6 of Contract Nos-47286.

745. .37a, Report on Item 5 of Contract Nos-47286.

746. .38, Report on Part 1, Item 9, Contract Nos-4728(•
747. .39, Report on Part 3, Item 9, Contract Nos-47286.

748. .40, Report on NACA Contract NAw-462.

749. .41, Report on Item 10 of Contract Nos-4728(.

750. .42, Progress Report (Covering 1st Quarter) on (;ust
Studies under Schedule 500-538 (Contract of 5161(t).

751. .45, Report on Amendment of Aug 28, 1937 to Contract
51610 Covering Measurements on IHorizontal and Vertical
Loads in Gusty Weather on the Airship LOS AN,(ILFiS

while the Airship is Moored to the Mast.

752. .46, Report on Measurement of the Bending Moments in
the Hull of an Airship Model by Water Tank Tests(Using Artificial Gust with Trans I ti on Zone Equa l
to one-half Hull length).

753. .47, Progress Report (Covering Second Quarter) on

Gust Studies under Schedule 500-538.

754. 02.48, Description of Free Flight Model for Ilse in
the Water Tank Report on Item 12, Contract Nos-47289.

755. .49, Preliminary Report on Measurement.; of Flight
Path and 1hu ll Bending Moments with a Free Flight
Airship Model passing Through an Artificial Gust.
Report on Item 15, Contract Nos-47286.

I
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756. GUIGGfiNIIUITM 1NS'rITUT: .51, Preliminary Report on the Tests on the Basic
(Continued) Conditions for Ice Formation, Carried out on the

Whirling Arm of the Dlanlel Guggenheim Airship
Institute.

757. .53, Report ol MeNasurement s of FlIi ght Path a nd .lull
Bending Moments with a Self-Piropelled Ai rshlip Model
Passing through an Artificial (lust, Report on Item:
11 and 16, Contract Nos- 47286, Oct 31, 1939

758. .54, Progress Report on (Gust Studies (Cnverlng Third
(Quarter) , Schedule 50()- 538, Nov 10(, 1939

759. .55, Progress Report ''lests on In tentiol Icee Ioollll -l

tion Oin Airfoils."

76o, .50, )escri ptl on of Self-Plropel led Alrshlp Model
of 1:4 lInneonss Ratio for Ilse In Water lank 'lcsts,
Report on Item 2, Contract Nos-(69971, l1-b 71, 194(0,

7(1. .5'/, Measurements of" light Path ind Hlull Bendlng
Momnent!; with a Self'-Prel'0lQed Air,,4111 Model (if'
1:5:.85 F~ineness Ratio P'assing Through anl Artli'licial
Gust with rean,,itlon Zone of 1/2"llull lengith,
Report ol [tev, 1, Conltralct Nos-(i8971.

7c2, 02,59, Dlescrilption of Test Models ... U..ed In aDeicing
Tests Conducted for the II. P, (Goodrich C:o,, Mar 1941).

7(,3. .59. Description of Alrsh•p Model and Hins to e [Ilsed
for Tests In Fulfillment of Cont ract Nos-72506,
Schedule 500-1530) Acre.

7M4. .04, Summary Report on a Ci oop of 'lest s ol the lIns I c
Conditions for Ice Pormnt tion, lune 194(1.

765 . .67, Wind 'lunnel Tests onl a 1/150( Scale Model oft'

ZlS-4 Airship with Mark 1t Pl.ns and with Airfoil

Type Rudders wit Ith ilge Keel Fins, Item 2, Con-
tract Nos.-7250D, July 1940.

766. .68, Measurements of Flig 1g't Path and 1lull lend i g,,
Moments with a Self-Propelled Airship Model of -1:1

I,/I) Ratio Passing Through an Artifial a(lust with
Transition Zone of 2/3 Mlull length, I temn 3, Coatra'Hct
Nos-68971, -July 194(0.

767. .71, Fan Ventilator Tests maade for the lui.t Mfg. Co.,
August 1940.

768. .72, Final Report oI G;ust Studies Schedule 511(1-538,
September 1940O.

769. .73, Fan Ventilator Tests Made For the Burt Mfg, Co.,
Septemhor 1940.
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770. GUGGENIIETM INSTITUE .74, Measurements of Flight Paths and Hull Bending
(Continued) Moments with a Self-Propelled Akron Model Eiquippenl

with two typos of Control Surfaces, Part 1 of Item
2, Contract Nos-78742, February 1941.

771. .75, Descriptions of Fins Constructed for Water lank
Tests with Self-Propelled Free Flight Akron Mode I
Item 1, Contract Nos-78742, March 1941.

772. .76, Pressure Distribution on a Group of Plain Alrfoils-
and Airfoils with Dupl icated Deicers, (Coodrich, Feb 19,11

773. ,77, Summary Report on the Investigations of Gnust
Eflfets on Airships for Dlurand Committee, Rewritten
March 1941.

774. ,78, Report on Construction of SaIsensI on System to0
Fin Force Tests, Item 3, Contract Nos-787412, May 19,11.

775. .79, Report on Influence of Vin Form on the :110ght Path
and Bending Moments of an ktrship Model in Free Flight
Item 2, Contract Nos-78742, May 1941.

776, .80, Report on the Measurement of the Fal I ing
Velocity of Hain Drops - Goodrieh.

777. .81, Progress Report on Gust Studies, Contract Nos-
82609, Sept 1941.

778. 02.82, Measurement of the Forces and Moments Caused
by an Artificial Gust on D)ifferent Typcs of Control
SuTfaces on the 1/150 Akron Model, Report on Item 4,
Contract Nos-78742, Sept 1941.

779. .83, Report on an Air Intake Equipped with Flexible
Sides for Controlling Air Flow Through an Air Duct,
Sept 1941.

78(0. .84, Tests on the Stability of a lowed Body {underttiken
Under the auspices of the NDIWU) .

781. .85, Measurement of the Forces and Moments Caused by
an Artificial Gust Actinrg on the Type 4 nnd Mark II
Control Surfaces on the 1/150 Akron Model, Item o,
Contract Nos-78742, Oct 1941.

782. .87, Two Nomograms for Exprossing Per Cent Deflecti on
of Cylinders and Parallelepipeds in 'lerins of the IPres-
sure, a Form Factor aind Sti ffness, Iogoif.

783. .90, Progress Report on Gust Studies, Contruict Nos,-
82609, March 1942, P1OM.
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784. G(JGGEiNIIEI1M INSTIT'rurti .97, Wind Tunnel Tests oil an I'M" Type Airship Model,
(Continued) Goodyear Aircraft 29149, Dec 15, 1942.

785. .99, Progress Report on Gust Studies, USN Contract
No. NXs-5496, ],in 1943 110l1.

786. . 101 , Report on I nfluecne of Fin Form onl the FIi plht
Path and B~ending Moments of 'an Ai-rship Model in
Frce Flight- Item 5, Contract Nos-78742, P .G.C.,
April 1943.

787. .102, Progress Roport , NACA Contract NAw-1I275,
M.1.I.L., May 24, 19S3.

788. . 104 , Second Prog i'es s Report onl Gust Stud iecs tinle r
USN Contract No. NSx-S496, POM, June 1943,

789. .117, Air Mass Gust Studics, Con1tr(ACt NOA(S,) - 1799,
11011, *June 1914.

790, .118, Wind Tunnel Tests onl Propelled Airship Model,
Goodyear Aircraft Corp., .)line 8, 19-14.

791, .12.2, Doscription of F'ree Fligiht Ai rshi p Model for
Test with Automaticailly Control led Blow Elevators,
Item 7, Contract Nos-718742, June 1944, Ii.(G.C.

792. . 124, D1irectilonal Stabil ity Wind Tunnel Tlests onl an
"IM"' Type Airshi p Model, GA283689 , hily 219, 1944

793. . 125, Report on Influene of B~ow Rudders onl the Fl1I ght
Path and Bending Moments of an Ai rsh ip Model i n P roe
Hlight Through a Gust , Item 8, Contract Nos-78742 ,
1JSN Nov 1944 IiG.C.

794 . . 126, B,.rra go B3all1oon Te-sts in Water Channel - Ross.

79.5. . 128, Eiffect. of Long Control Car oni Airship Stabil1ity-
Reagan.

796. .142. Wind Tunnel I'M" Ship.

797. 143, Pressurov Distribhut ion lest s onl Goodyear Al rcra ftI
Corp. Models, P-23, 11-2S, P-2511.

798. .146, Item No. I Iescripti on of 1/1I90 Scale Akron Model
Used in Shear Tests Cont . No. 4390,

799., .147, Item No. 11 Shcar Force TPests Contract No. 4390.

800. lSI5, Aerodynamic Charactcri sties of a low Aspect Ratio
'Un anguiar MuIt.i pie-Wing on 0n St re mnl in no ldy of
Fineness Ratio 8 from Wind TunnelI Tosts 11, W. R . lII:.
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801. GUGGEiNIEIM INSTITUTE .153, Shear Force Tests on a Free Flight Airship
(Continued) Model under the Influence of an Artificial Gust in

a Water Channel, G.B.

802. .170, Wind Tunnel Tests on a 1/75 Scale Hull of the
Goodyear-Zeppelin Airship Akron. Z.I.S-4 with various
Ring Tail Surfaces. Calcit Report No. 105 1i (Gutg-
genheim Aeronautical Laboratory -Cali fornia listitutc
of Technology) Seiforth, R. Apr 1932.

803. GUGGIENIIHIM INSTIT'ITFi .182, Stern Propulsion Tests on an Airship Model with
GOOIIYI.:AR A/C CORP. Counter-Rotation Propellers, May 1947.
RUGGILIS, R.
RINKOSKI, 1). W.

804. HACKNEY, L. R. Airship Logistics? The LTA Vehicle: A Total Cargo
System, (Interagency Workshop on LTA Vehicles),
Sept 1974.

805. I IAITTSKY, Hi. Structural Load Analysis, (Stephcn-l)nuglas Co., lI m!I
Dec 1952, Revised June 1953,

800. IIAIITSKY, F. Structural Load Analysis, Stephen-Douglns Cn. Report
SDC-103, June 8, 1953.

807. HAI ,, T. A. Atmospheric Electricity and Tethered Aerostats, Vol. 1
(Range Measurements Laboratory, Patrick AFB, Flori d',i
May 1976.

808. HhALLE, S. P. The Feasibility of LTA Vehicles as ASW Escorts for
HANDLER, G. S.. High Speed Ships, U.S. Naval War College Thes is,

.June 1976,

809. HIANDILER, G. S. Lighter-Than-Air Vehicles for Open Ocean Patrol, Naval
Weapon Center, Technical Memo 3584, July 1979.

810(. IIANSIN, 1i:. 'rho ASW Airship, Navy (01-9o) Concept Piaper, FePhrumry
ME I,1II lRG , L. I. 1974.

811, IIARDESTY, F1S. Key to the Development of the Super-AirTdhi p luftf 'ahrzenluu
Schuette-Lanz, New York, 1930.

812, IIARDT, K. M. The Dirigible Again Draws Attention to Itself, (forei gn
Technology Division, Wright-Pattcrson AI1) , A1)476833,
Jan 1966.

813. IIARPIiR, M. A Hybrid Airship Concopt for Navl Missions, (AiAA
Tech.. Mtg.) Paper No. 76-923, September 1971,.

8 14. IIARR1I,L, W. K. Trial,; of' ZMC-2 Airship - Final Report, (Grosse Isle,
WIITT'Ili, C.V. Airport, Detroit, MT F, NAS Lakehurst, NJ) Spt',mbo r 1920
KNOX, C. V. S.
BA00Ch, C. 1.
IDIUGAN, II. J.
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815. IIARSIl'., M. P1. An Investigation of n Biiourdary-1.nyer-Controllcd
Airship (U), Goodyear Aerospacej, Oct 1957,

816. HARSHIV, M. F,, Prelimivary Study of the ,lfalfl Airship, Goodyear

WnISS, S. 0. Aircraft Corporation Ilepopt No, GER.5797, February 8,
1954.

817. IIARTClJP , G. The Achievement of t. e Airship (Wavid ti Charles,
North Ponfret, VT), t974,.

818 I IARIH''OORN, R. The Airship, the Missitn I, ink n the Tran:sport Chlain,
Ilolland Shilpbuildilng, p. 50, Mar 1971.

819. Comparative Airship .conomics, (Interagency Workshop
on L'TA Vehicles) , Sopt 1974. A

820. IIAVfiI,,, C. 1). A Semibuoyant Vehicle for General "'ransportnttIon Mis-
IIARPIER, M. sions, (Interogency Workshop cn LITA Vehicles) , Sept 1974 .

821. IAVIII, C. 11. The Drag of Airships, Part 1, NACA TN 247, Sept 1926.

822. The Drag of Ai r.;hips, Drag of Bare Ilull, II, NACA
TN 248, Octohor 1926.

823. IAYIiS, 1), P. The Improvement of MAI) Perfor-mance In Alrships, NAS,
IAWRIiNCI, , G C. Lakehurst, AIC Report Seriol No. 03-53, May 13, 1953

824,. IMlOCKS, K. Pressure Alrships: A Review, (Aceroniut.1cal Journal), j
.Ian 1972.

82. , IIII NI;N, A. F, F1mudamental Chnracteri stics In the EImplloyment of larg1e

Rigid Airships, (NAN ILkehurst, NJ) Winter 1940/41,

826. I l1iI,"R111, Ri.J. Stress Analysis of the Bow StIf'fen in , Model XZIPSK,
Goodyear Alrcra ft Corporation Report No. G(iR-5117,

April 1, 1953,

827. !11!S, T. 1i1 Structures lechnology for Li ghter-Than-Air Vehicl esV,

Dept, of the Navy, NAD)C, Air Vehicle Technology D)epart..
mont, 'TM No, V'I'-TM-1891, March 1977.

828. IiFRINC , W. A. Ground Handling of Airshilps, livaluation of lquilpments H
and Development of 'rechniquas, (NAS lakehmust), June 1957,

829. HIGGINS, W. A. Tests of the N. P1. I. Al eship Models in the Varitable-
Density Tunnel, NACA TN 264, WA, 1927,
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B. Design Considerations (cont)
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B. Design Considerations (cont)
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B. Design ConsAe ations (cont),
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B. Design Considerations Ccont):
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1. Design Considerations (cont):
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560, 561, 582, 591, 596, 597, 614, 622, 624, 627, 646, 691, 698, 699,

704, 720, 726, 729, 731, 733, 735, 736, 737, 739, 740, 741, 742, 743,

744, 745, 746, 747, 749, 750, 751, 752, 75.3, 755, 757, 758, 760, 761,

768, 770, 773, 775, 777, 778, 780, /81, 785, 786, 788, 791, 792, 793,

795, 801, 815, 839, 852, 868, 903, 925, 929, 930, 940, 953, 975, 976,

978, 983, 988, 989, 999, 1000, 1022, ]028, 1040, 1041, 1051, 1055,

1056, 1062, 1063, 1.065, 1075, 1094, 1095, 1133, 1155, 1157, 1159,

1164, 1183, 1231, 1233, 1247.
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B. Design Considerations Ccontl:

3. Technologies Ccont):

g) Human Factors:

517, 943, 980, 1017, 1069,
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B. Design Considerations (cont):

3. Technologies (cont):

h) Support Equipment:

1, 28, 44, 46, 53, 58, 115, 152, 167, 168, 169, 189, 190, 197, 258, 282,

382, 428, 458, 459, 475, 616, 654, 655, 680, 717, 723, 804, 828, 862,

985, 993, 994, 999, 1010, 1049, 1096, 1098, 1106, 1107, 1108, 1153,

1223.

,•if
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B. Design Considerations (cont):

3, Technologies (cont):

i) Manufacturing:

891, 892, 936, 1080.
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B. Design Considerations conýt:

4. Performance Estimates:

6, 43, 143, 146, 173, 193, 259, 266, 280, 301, 319, 324, 333, 339, 348, 351,

354, 373, 377, 381, 406, 433, 435, 436, 437, 439, 440, 446, 449, 450, 451,

452, 460, 478, 480, 610, 611, 623, 628, 682, 706, 978, 1015, 1143, 1160,

1161, 1168.
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C. Fabrication:

1. Past:

51, 286, 526, 641, 642, 1080, 1214.

,91.
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C. Fabrication (con'()

2. Present/Future:

51, 1080.
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I.

D. Test and Evaluation:

1. Ground:
3, 8, 9, 10, 484, 581, 662, 675, 676, 677, 678, 680, 684, 707, 814, 1010,

1253, 1254.

I

9.
2 Ii

.i
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D. Test and Evaluation (cont):

2. Flight:

3, 8, 9, 10, 487, 506, 514, 556, 557, 581, 582, 662, 676, 677, 678, 680,

701, 814, 1002, 1003, 1005.

91
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E. Acceptance Tests:

581, 662, 675, 676, 677, 678, 679, 707, 71'2, 814.

95
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II
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F. Operation:

1. Flight Handbooks/Procedures;

78, 85, 86, 122, 878, 884, 885, 984, 985, 990, 1006, 1042.
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F. Operation (cont):

2. Evaluations:k. a) Vehicle:
38, 118, 119, 126, 131, 139, 142, 147, 150, 157, 160, 161, 162, 163,

165, 166, 167, 170, 176, 177, 178, 193, 199, 2A:, 206, 212, 214, 218,

220, 275, 304, 305, 321, 407, 415, 483, 487, 556, 557, 561, 607, 622,

623, 682, 685, 686, 687, 701, 705, 706, 751, 784, 807. 834, 903, 949,

981, 982, 983, 988, 989, 996, 997, 998, 1001, 1002, 1003, 1005, 1010,

1014, 1015, 1022, 1043, 1159, 1216.

Ii
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F. Operation (cont):

2. Evaluation (cont):

b) Sensor:

29, 61, 547, 566, 585, 589, 656, 658, 687, 698, 699, 702, 707, 709,

718, 780, 823, 845, 942, 949, 979, 987, 995, 997, 1007, 1008, 1009,

1011, 1012, 1013, 1113, 1114.

984
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o. Operation (cont):

2. Evaluation (cont):

c) Weapons:

61, 79, 639, 676, 681, 996.

I.
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F. operation (cnt):

2. Evaluation (cont):

d) Fleet Exercises:

851, 991, 992, 1004, 1007, 1086, 1132.
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F. Operation (cont):

2. Evaluation (cont):

e) Support Equipment:

593, 985, 994, 1010, 1153.

,I.
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F. Operation Ccont):

3. Mission Performfance!

a) -ASW:

547, 59S) 615, 710, 713, 808, 809, 810, 823, 851, 921, 942, 1007,

1012, 1013, 1014.
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F. Operation (cont):

3. Mission Performance (cont):

b) AEW:

644, 649, 653, 693, 713, 851, 949.

iii
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F. Operation (cont):

3. Mission Performance (cont):

c) Other:

332, 333, 832.

S104

' 1I

€~



NADC-80216-60

F, Operation (cont):

4. Ground Handling,:.

44, 77, 83, 115, 118, 152, 165, 168, 170, 189, 190, 197, 201, 258, 282,

.I 434, 442, 484, 513, 537, 654, 655, 717, 723, 828, 883, 929, 930, 962, 993,

1010, 1049, 1087, 1096, 1098, 1106, 1107, 1108, 1123, 1197, 1200, 1212,

1213.

105
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F. Operation (cont):

S. Vulnerability:

a) Weather:

756, 759, 764, 834.

16:
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F. -Ope-ration_(cont):

5. Vulnevability con~t:

b) Ho-stile Action:

426, 469, 639.
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F. Operation (cont):

6. History:

11, 39, 42, 50, 51, 59, 62, 68, 70, 87, 88, 287, 369, 429, 489, 493, 501,

509, 527, 553, 554, 555, 563, 565, 571, 573, 588, 607, 618, 641, 812, 817,

824, 825, 830, 837, 838, 846, 847, 848, 849, 950, 851, 853, 855, 856, 858,

904, 905, 906, 909, 919, 928, 958, 959, 960, 961, 963, 985, 991, 992, 1001,

1004, 1018, 1020, 1025, 1050, 1074, 1078, 1079, 1082, 1085, 1088, 1089,

1090, 1091, 1121, 1132, 1134, 1135, 1142, 1144, 1145, 1146, 1147, 1156,

1158, 1163, 1170, 1189, 1198, 1201, 1208, 1215, 1222, 1246.
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F. Operation (cont):

7. Environmental Data/Considerations:

45, 207, 311, 387, 654, 725, 756, 759, 762, 764, 776, 789, 807, 841, 901,

924, 1060, 1066, 1067, 1072, 1122, 1169, 1236.

1

109



NADC-80216-60

G. costing:

15, 32, 462, 505, 603, 638, 640, 716, 831, 853, 1086, 1128, 1131.
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APPENDIX A: ADDITIONAL (NEW) DOCUMENTS

1. ARDEMA, M. D. Parametric Study of Modern Airship Productivity,
FLAIG, K. NASA-Ames Research Center, NASA TM-8115, July,

1980.

2. BAILEY, D. B. Studies of Modern Technology Airships for Maritime
WILLIAMS, K. E. Patrol Applications, U.S. Naval Air Development
NIVERT, L. J. Center and U.S. Coast Guard Headquarters, Technical

Paper presented at the RINA/RAS/AA Symposium "Air-
ships and Their Maritime Applications", London,
England, 10 March 1981.

3. BAILEY, D. B. A.rship Towed Array System (ATAS), Naval Air
BOGLE, C. T. Development Center, AIM Technical Paper No.

81-1308-CP, 8 JUL 1981.

4. BAILEY, D, B. Maritime Patrol Airship Study (MPAS), Naval Air
RAPPOPORr, H. K. Development Center and Summit Research Corporation,

Journal of Aircraft, p. 775, September, 1981.

5. BELL, J. C. Parametric Design Definition Study of the Un-
MARKETOS, J. D. ballasted Heavy-Lift Airship, Bell Aerospace
TOPPING, A. D. Textron, NASA-CR-152314, July, 1979.

0. BOCK, J. K. Interests in LTA in The Federal Republic of
Germany, SLTA, AIAA Technical Paper No. 81-1322-CP,
9 JUL 1981.

7. BROWNING, R. G. E. A preliminary Study of Ground Handling Charac-
teristics of Buoyant Quad Rotor Vehicles, Goodyear
Aerospace Corp, AIAA technical Paper No. 81-133h-CP,
10 JUL 1981.

8. Study of Ground Ilandlin, Characteristics of a
Maritime Pat,.ol Airship, Goodyear Aerospace Corpor-
ation, NASA Contract No. NAS2-10448, March, 1981.

9. BUCKLEY, F. D. MATASS/LAMPS MK III, AIAA Technical Paper No.
81-1309-CP, 8 JUL 1981.

10. CAHN-HIDALGO, G. R. A. Developments of LTA Flights in Latan America,
AIAA Technical Paper No. 81-1318-CP, 9 JUL 1981.

11. CAVALCANTI, S. G. Predictive Steering Control of Dirigibles Using
the Switching Curve Approach, University of Toronto,
AIAA Technical Paper No. 81-.1327-CP, 9 JUL 1981.
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12. CHAPPELLE, H. L. High Altitudo Surveillance Platform for Over the
SPERBERG, F. R. Horizon Targeting (HISPOT) Program, Lockheed

Missiles and Space Company, AIAA Technical Paper
No. 81-1315-CP, 8 JUL 1981.

13. CURTISS, H. C. The Flight Mechanics of the Cyclocrano, Princeton
University, AIAA Technical Paper No. 81-1332 CP,
10 JUL 1981.

14. CUTTER, S. Design and Development of a Thermal Airship, World
Balloon Corp, AIAA Technical Paper No. 81-1330-CP,
9 JUL 1981.

15 DELAURIER, J. D. Airship Survivability In Atmospheric Turbulence,
HUI, K. C. K. University of Toronto, AIAA Technical Paper No.

81-1323-CP, 9 JUL 1981.

lb UNEY, J. A. Twin-Rotor Patrol Airship Flying Model, Naval Air
Development Center, AIAA Technical Paper No.
81-1312-CP, 8 JUL 1981.

17. EVANS, J. R. The Shenandoah Files Again: A Computer Simulation,
DELAURIER, J. D. University of Toronto, AIAA Technical Paper No.

81-1325-CP, 9 JUL 1981.

18, GOODY2IAR AEROSPACE Preliminary Study of Ground handling Charactoris-

tics of Buoyant Quad Rotor (BQR) Vehicles, NASA
CR-lb613D, July, 1980.

19. GOODYEAR AEROSPACE A Preliminary Design Study of a Hybrid Airship for
Flight Research, NASA CR-166246, July, 1981.

20. HUNT, J. D. Structural Analysis of Aorostat Flexible Structure
by the Finite Element Method, TCOM Corp, AIAA Tech-
nical Paper No. 81-1342-C1I, 10 JUL 1981.

21. IINUMA, K. The Airship: Its Application and Promotional
Activity, Technical Paper presented at the RINA/
RAS/AA Symposium "Airships and Their Maritime
Applications", London, Eingland, 10 March 1981.

22. JONES, S. P. Aerodynamic Estimation Techniques for AcrostatsI
DIELAURIER, J. D. and Airships, TCOM Corp/University of Toronto,

AIAA Technical Paper No. 81-1339-CP, 10 JUL 1981.

23. JONES, S. P. Non-Linear Dynamic Simulation of a Tethered Aero-
KRAUSMAN, J. A. stat, TCOM Corp, AIAA Technical Paper No.

81-1340-CP, 10 JUL 1981.

24. KINNEY, D, G. Airship and Surface Ship Team for Naval Warfare,
The Pentagon (Naval Forces Division), AIAA Tech- 2
nical Paper No. 81-1307-CP, 8 Jill 1981.
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25. LALLY, V. The Iladiation-Controiled Balloon (RACOON), National
Center for Atmospheric Research, AIAA Technical
Paper No. 81-1317-CP, 8 JUL, 1981.

26, LANCASTER, J. W. NAPSAP Design Program Update, Lancuster Analytics,
AIAA Technical Paper No. 81-1310--CP, 8 JUL, 1981.

27. LANCASTER, J. W. Naval Airship Program for Sizing and Performance
BAILEY, D. B. (NAPSAP), Lancaster Analytics and Naval Air Develop-

ment Center, Journal of Aircraft, 1. 077, August,
1981.

28. LAYTON, D. M. Quasi-Hybrid Airships, Naval Postgraduate School,
AIAA Technical Paper No. 81-1338-Cl', 10 JUL 1981.

29. MAYER, N. J. Current Developments: Lighter-Than-Air Systems,
NASA Headquarters, United Natlons Industrial
Development Organization Conference on LTA Systems
for the Benefit of Developing Countries, Technical
Paper, Vienna, Austria, October, 1981.

30. MONK, P. W. C. A Surveillance Airship for the New Zealand Pnviron-
ment, Airship Industries, Ltd (IOM), Technical
Paper presented at the RINA/RAS/AA Symposium
"Airships and Their Maritime Applications", London,
England, 10 March 1981.

31. MOWFORTH, H. An Introduction to the Airship, Airfloat Transport
Limited, Technical Paper presented at the RINA/
RAS/AA Symposium "Airships and Their Maritime
Applications", London, England, 10 March 1981.

32. MUNK, R. Skyship 500 - The Development of a Modern Produc-
tion Airship, Airship Industries, Ltd (London),
Technical Paper presented at the RINA/RAS/AA
Symposium "Airships and Their Maritime Applications",
London, England, 10 March 1981.

33. MULLER, C. LTA Developments in France, AIM Technical Paper
No. 81-1319-CP, 9 JUL 1081. *1

34. NAGABHUSHIN, B. L. Dynamics and Control of a Heavy Lift Airship in
TOMLINSUN, N. P. Crosswind Hover, Goodyear Aerospace Corp, AIAA

Technical Paper No. Pl-1334-CP, 10 JUL 1981.

35. NAVY, CNO COP-96) Advanced Naval Vehicles Concepts Evaluation
(ANVCE) Project: Voluwo T - Summary, CNO Ltr
96/S 593250 of 17 Maiv 80, Washington, DC,
December, 1979.

3 56. Advanced Naval Vehicles Concepts Evaluation
cANVCL) Project: Volumo It - Technical Evaluation
(2 Books), CNO Ltr 96/C194136 of 7 Jan 80, Washing-
ton, DC, December, 1979.
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37. Advanced Naval Vehicles Concepts Evaluation (ANVCE)
Project: Volume III - Cost Analysis (2 Books), CNO
Ltr 96/C194136 of 7 Jan 80, Washington, DC,
December, 1979.

38. Advanced Naval Vehicles Concepts Evaluation (ANVCE)
Project: Volume IV - Mission Analysis (2 Books),
CNO Ltr 96/S 593250 of 17 May 80, Washington, DC,
December 1979.

39. NAYLOR, A. W. L. LTA Developments in Great Britain, The Royal
Aeronautical Society, AIAA Technical Paper No,
81..1321-CP, 9 JUL 1981.

40. NEEDLEMAN, H. C. Recent Studies on a Lighter Than Air High Altitude
WEIS, R. W. Platform (HAPP), NASA Wallops Flight Center/ILC
BROWN, W. C. Dover/Raytheon Co., AIAA Technical Paper No.

81-1314-CP, 8 JUL 1981.

41 NIEDI2RMAYER, E. J. Airworthiness of Airships, Civil Aviation Authority,
Technical Paper presented at the RINA/RAS/AA
Symposium "Airships and Their Maritime Applications",
London, England, 10 March 1981,

42. NIVERT, L. J. Coast Guard Airship Development, U.S. Coast Guard
WILLIAMS, K. U. Headquarters, AIAA Technical Paper No. 81-1311-CP,

8 JUL 1981,

43. RANKIN, M. B. F. Offshore Uses of The Airship, Technical Paper
presented at the RINA/RAS/AA S)ymposium "Airships
and T'heir Maritime Applications", London, Eingland,
10 March 1981.

44. ROSENBERG, T. J. Command Control Ranging System for Balloon Flight
LEBERT, F. J. Applications, University of Maryland/l)acom Corpora-

tion, AIAA Technical Paper No. 81-1316-CP,
8 JUL 1981.

45. SCI[OOLMHESTER, J. K. Tethered Aerostat for the Customs Service Unforce-
GRAHbAM, C. R. ment Mission, U.S. Customs Sorv:ico/ILC Dover, AIAA

'Technical Paper No. 81-1341-C11, 10 JU1, 1981.

46 SHAYW, B. Military Maritime Airships, D)efence Fellowship
Thesis, University of Southampton (U.K.), 1978,

47. SILAW, B. The Uses of Airships in The Royal Navy, Technical
Paper presented at the RINA(RASS/AA Symposium
"Airships and Their Maritime Applications",
London, lingland, 10 March 1981.

48. STIEPHAN, K. It. U.S. Airships -A Commercial lintorpriso, U.S. Air-
shipi, Inc., AIAA Technical Paper No. 81-1344-C1P,
9 JUL 1981.
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49. SUTHERLAND, D. R. Solving of Canadian Frontier Transportation Prob-
lems, Mercantile Ventures Holding Ltd., AIAA Tech-
nical Paper No. 81-1343-CP, 9 JUL 1981.

SO. TALBOT, P. T. Piloted Simulation of a Buoyant Quad-Rotor Air-
MUIRA, H. craft, NASA-Amers Research Center, AIAA Technical
TUCKER, G. Paper No. 81-1345-CP, 10 JUL 1981.

51. 'rISHLER, M. B. Simulation of Heavy Lift Airship Dynamics over
JEX, 11. R. Large Ranges of Incidence and Speed, Systems Tech-
RINGLAND, R. F. nology, Inc., AIhh Technical Paper No. 81.-1335-CP,

10 JUL 1981.

52. UNITED NATIONS Expert Group Meeting on the Implications of
INDUSTRIAL DEVELOPMENT Technological Advances in Lighter-Than-Air Systems
ORGANIZATION (UNIDO) Technology for Developing Countries - Executive

Summary (Draft), Vienna, Austria, October 22, 1981.

53. WARNER, D. J. Feasibility of Applying Laminar Flow Control to an
HAIGH, W. M. LTA Vehicle, Dynamics Technology, Inc., AIAA Tech-

nical Paper No. 81-1313-Cil, 8 JUL 1981.

54. WOODWARD, D. E. Bulkheads in Airships, Association of Balloon and
Airship Constructors, AIAA Technical Paper No.
81-1328-CP, 9 JUL 1981.
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